A laundry detergent composition comprising: 



a) from about 0.01 % by weight, of a polyamine, said polyamine selected from the 
group consisting of: 

i) polyamines comprising two or more backbone nitrogens; 

ii) polyamines comprising one or more cationic backbone nitrogens; 

iii) polyamines comprising one or more alkoxylated backbone nitrogens; 

iv) polyamines comprising one or more cationic backbone nitrogens and one 
or more alkoxylated backbone nitrogens; and 

v) mixtures thereof; 

b) firom about 0.01 % of a surfactant system comprising: 

i) from 0% to 80% by weight, of a mid-chain branched alkyi sulfate 

surfactant selected from the group consisting of surfactants having the 
formula: 



CH^H2(CH2)vk<:H(CH2)/3I(CH2)yCH(CH^^ 
the formula: 

R R^ 
CH3CH2(CH2)wCH(ai2)/M(CH2)yCH(CH2)z(OR^„pS(^ 
and mixtures thereof; wherein R. R\ and R^ are each independently 
hydrogen, Ci<:3 alkyl, and mixnires thereof, provided the total number 
of carbon atoms in said surfactant is from 14 to 20 and at least one of R, 
R^ and R^ is not hydrogen; the index w is an integer from 0 to 13; x is an 
integer from 0 to 13; y is an integer from 0 to 13; z is an integer of at 
least 1 ; provided w + x + y + zis from 8 to 1 4 and the total number of 
carbon atoms in a surfactant is from 14 to 20; R^ is ethylene, 1,2- 
propylene, 1,3-propylene, 1,2-butylene, 1,4-butylene, and mixtures 
thereof; the average value of the index m is at least about 0.01; 
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ii) from 0% to 80% by weight, of a mid-chain branched aryl sulfonate 
surfactant having the formula: 




SOaNT 

wherein A is a mid-chain branched alkyl unit having the fonnula: 

R 

I I 
CH3(CH2)jCH(CH2)yCH(CH2)2 — 

wherein R and R* are each independently hydrogen, C1-C3 alkyl, and 

mixtures thereof, provided the total number of carbon atoms in said alkyl 

unit is from 6 to 18 and at least one of R and R' is not hydrogen; x is an 

integer from 0 to 13; y is an integer from 0 to 13; z is 0 or 1; R^ is 

hydrogen, C1-C3 alkyl, and mixtures thereof; M' is a water soluble cation 

with sufficient charge to provide neutrality; 

iii) optionally from 0.01% by weight, of a surfactant selected from the group 

consisting of anionic, nonionic, cationic, zwitterionic, ampholytic 

surfactants, and mixtures thereof; and 

c) the balance carriers and adjunct ingredients. 

A composition according to Qaim 1 wherein said polyamine comprises a polyamine 
having the formula: 

[J— R]n-J 

wherein J is selected from the group consisting of: 

i) primary amino units having the formula: 

ii) secondary amino units having the formula: 

— R*N. 

iii) tertiary amino units having the formula: 
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B 

I 

— N- 

> 

iv) piimaiy quaternary amino units having the formula: 

(R')2iji 
Q; 

v) secondary quaternary amino units having the formula: 

I 

Q; 

vi) totiary quaternary amino units having the formula: 

B 



vii) primary N-oxide amino units having die formula: 

(R'hN 

viii) secondary N-oxide amino units having the formula: 

— r'n 

I 

O 

ix) tertiary N-oxide amino units having the formula: 

B 
I 

— N 
O. 

> 

x) and mixtures thereof; 

wherein B is a continuation of the backbone by branching having the formula: 

[J-R]— ; 

R is a backbone unit selected from the group consisting of: 

i) C2-C12 linear alkylene, Cy-Cn branched alkylene, Q-Cig substituted or 

unsubstituted arylene, C7-C40 substituted or unsubstituted alkylenearylene having the 

formula: 
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10 



15 



20 



R' 



-Jy 

or mixtures thereof; 

ii) poly(alkyleneoxy)alkylene units having the formula: 

— (R^UR^— 
hydroxyalkylene units having the formula: 

OR* 

I 

— (awcH)y(CH2)z— 

hydroxyalkylene/oxyalkylene units having die formula: 



iii) 



iv) 



OR* 



OR* 



V) 



vi) 



{CH2);iCH)y(CH2)i(X)r- -(R^)*- (CH2)^CH)y(CH2),(X)r 



carboxyalkyleneoxy units having the formula: 

O O 
(R30)vXR')w(X)r-C-(X),-R'-(X)r-C— (X)^^^0R\ 

backbone branching units having the formula: 



— (CH2)^C)y(CH2),(X)r-(-(R^)w-t(CH2);^9y(CH2)^X)r 

' A 



vii) and mixtures thereof; 

is selected from the group consisting of: 

i) hydrogen; 

ii) C,-C22 alkyl; 

iii) C7-C22 ary lenealky 1 ; 
i v) C7-C22 alky ieneary 1 ; 

V) -[CH2CH(OR')CH20]s(R^OXY; 

vi) anionic units; 

vii) and mixtures thereof; 
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is selected from the group consisting of ethylene, 1,2-propylene, 1,3-propylene, 1,2- 
butylene, 1,4-butylene, l,6hexylene, 1,2-hexylene, 1,4-phenylene, and mixtures thereof; 

is C2-C8 linear alkylene, Ca-Cg branched alkylene, phenylene, substituted phenylene, 
and mixtures thereof; 

5 R* is hydrogen, Ci-Q alkyl, -(CH2)u(R^O),(CH2)„Y, and mixtures thereof; 

Q is a quatemizing unit selected from the group consisting of C1-C4 linear alkyl, C1-C4 
hydroxyalkyl, benzyl -ICH2CH(OR*)CH20],(R^O)iY, and mixtures thereof; 
X is oxygen, -NR*-, and mixtures thereof; 

Y is hydrogen, C1-C4 linear alkyl, -N(R')2, an anionic unit, and mixtures thereof; 
10 the index j is from 0 to 20; the index k is from 1 to 20; n is from 2 to 1000; the index r is 

0 or 1; the index s is from 0 to S; the index t has an average value of from about 0.5 to 
about 100; the index u is from 0 to 6; the index w is from 0 to 25; the indices x, y, and z 
are each independently from 0 to 20. 

15 3. A composition according to Claim 1 wherein said polyamine has the formula: 



[Y(Or2)J2-N-R- 
Q 



4 

-N— R— 



N— [(R2oXY]2 



m 



wherein R units are alkyleneoxyalkylene units Y is an anionic unit selected from the 
group consisting of -(CH2)jC02M, -C(0){CH2)(C02M, -(CH^iPOjM, -(CH2)fOP03M, - 

20 (CH2)fS03M, -CH2(CHS03M)-(CH2)fS03M, -CH2(CHS02M)-(CH2)fS03M, - 

C(0)CH2CH(S03MX:02M, -C(0)CH2CH(C02M)NHCH-(C02M)CH2C02M. - 
CH2CH{0Z)CH20(R'0),Z, -(CH2)fCH[0(R^0),Z]CHK>-(R^0),Z, and mixtures thereof, 
wherein Z is hydrogen or an aniottic unit selected from the group consisting of - 
(CH2)fC02M, -C(0)(CH2)iC02M. -(CH2)fP03M, -(CH2)fOP03M, -(CH2)fS03M, - 

25 CH2(CHS03M)-(CH2),S03M, -CH2(CHS02M)(CH2)fS03M, -C(0)CH2CH(S03M)C02M, 

-C(0)CH2CH(C02M)NHCH(C02M)CH2C02M, and mixtures thereof; M is hydrogen, a 
water soluble cation, and mixtures thereof; the index f is from 0 to aboutlO; the index m 
is from 1 to 20. 
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A composition according to Claim 2 wherein R~ is ethylene. 

A composition according to Claim 4 wherein the index m is from 1 to 3. 

A composition according to Claim 2 wherein said polyamine comprises 
hydroxyalkylene/oxyalkylene R backbone units wherein is selected from the group 
consisting of ethylene. 

A composition according to Claim 6 wherein said hydroxyalkylene/oxyalkylene R 
backbone units have the formula: 

OR* OR* 

— CH2CHCH2Q-(R\))w-CHiCHCH2 — 
wherein each R^ is independently ethylene, propylene, and mixtures thereof; R* is 
hydrogen, -(R^OXY, and mixtures thereof; w is from 1 to about 5. 

A composition according to Claim 7 wherein R* is hydrogen. 

A composition according to Claim 1 wherein said polyamine has the formula: 

R' B 
[(Rb2N-R]v[N-R]^[N-R]y.N(R»)2 
wherein R is ethylene; R* is '(R^O)iY; wherein R^ is ethylene, 1,2-propylene, and 
mixtures thereof; Y is hydrogen; w' + x* + y' is from about 13 to about 71, t has an 
average value of from about O.S to about 30. 

A composition according to Claim 1 wherein said polyamine is a bleach stable polyamine 
having the formula: 

R^ B 

ill, 
[(R*)2N--R]^ [N-R]^ [N-RVN(R^)2 

wherein R is ethylene; R* is -(R^OXY; wherein R^ comprises 3 1,2-propyleneoxy units 

bonded directly to the backbone and 27 subsequent ethyleneoxy units; Y is hydrogen; w' 
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+ X* 4- y' is such that the backbone prior to modification has a molecular weight of about 
3000 daltons. 

A composition according to Claim 1 comprising from about 0.01% by weight of a mid- 
chain branched aryl sulfAonate surfactant admixture wherein at least one of said 
surfactants which conq)rises said admixture comprises R equal to methyl, equal to 
methyl, R^ equal to hydrogen, and z equal to 0. 

A composition according to Claim 1 1 wherein at least 75% of said surfactants which 
comprise said admixture have R' equal to methyl and z equal to 0. 

A composition according to Claim 1 comprising from about 0.01% by weight of a mid- 
chain branched alkyl sulfate surfactant admixture wherein at least one of said surfactants 
which comprises said admixnire comprises R equal to methyl, R^ equal to hydrogen, R^ 
equal to hydrogen, and the sum ofw + x + y + zis equal to from 8 to 10. 

A composition according to Claim 13 wherein at least 73% of said surfactants which 
comprise said admixture have R equal to methyl and w equal to 0. 

A composition according to Claim 1 comprising from about 0.01% by weight of a mid- 
chain branched alkyl alkoxy sulfate surfactant admixture wherein at least one of said 
surfactants which comprises said admixture comprises R equal to methyh R^ equal to 
hydrogen, R^ equal to hydrogen, the sum ofw + x + y + zis equal to from 8 to 10, and m 
is from 1 to 7. 

A composition according to Claim 15 wherein at least 75% of said surfactants which 
comprise said admixture have R equal to methyl and w equal to 0. 

A composition according to Claim 15 wherein m is from 2 to 5. 

A composition according to Claim 1 comprising from about 0.01% by weight of a 
surfactant admixture said admixture comprising one or more mid-chain branched alkyl 
sulfate surfactants and one or more mid-chain branched alkyl alkoxy sulfate surfactants 
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wherein at least one of said surfactants which comprises said admixture comprises R 
equal to methyl, R* equal to hydrogen, R^ equal to hydrogen, and the sum of w + x + y + 
z is equal to from 8 to 10 ami the average value of m is from about 0.01 to 10. 

A composition according to Claim 18 wherein at least 75% of said surfactants which 
comprise said admixture have R equal to methyl and w equal to 0. 

A composition according to Claim 1 further comprising about 1% by weight of a builder. 

A composition according to Claim 1 further comprising from about 1% by weight, of a 
peroxygeo bleaching system comprising: 

i) fiom about 40% by weight, of the bleaching system, a source of hydrogen 
peroxide; 

ii) optionally from about 0. 1% by weight, of the beaching system, a beach activator; 

iii) optionally from about 1 ppb of the composition, of a transition-metal bleach 
catalyst; and 

iv) optionally firom about 0.1% by weight, of a pre-formed peroxygen bleaching 
agent. 

A laundry detergent composition comprising 

a) firom about 0.01% by weight, of a polyamine, said polyamine having the formula: 

[J— R]n-J 

wherein J is selected from the group consisting of: 

i) primary amino units having the formula: 

(R')2N; 

ii) secondary amino units having the formula: 

— R^N. 

iii) tertiary amino units having the formula: 

B 

I 

— N- 

> 

iv) primary quaternary amino units having the formula: 
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V) 



Q; 

secondary quatemaiy amino units having the formula: 



— R'N 
I 

Q; 

vi) tertiary quaternary amino units having the formula: 

B 

Q ; 

vii) primary N-oxide amino units having the formula: 

(R')2N 
O. 

* 

viii) secondary N-oxide amino units having the formula: 

O 

ix) tertiary N-oxide andno units having the formula: 

B 

I 

— N 
i 

O. 

» 

x) and mixtures thereof; 

wherein B is a continuation of the backbone by branching having the fonnula: 

[J-R]— ; 

R is a backbone unit selected from the group consisting of: 

i) C2-C12 linear alkylene, Ca-Cn branched alkylene, Ce-Cie substituted or 

unsubstituted arylene, C7-C40 substituted or unsubstituted 

alkylenearylene having the formula: 



or mixtures thereof; 
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ii) poly(alkyleneoxy)aikylene units having the formula: 

{R20)w(R^— 

iii) bydroxyalkylene units having the formula: 

OR* 
I 

— (CH2)^CH)y(CH2fe— 

iv) bydroxyalkylene/oxyalkylene units having the formula: 



OR* 



(CH2):^CH)y(CH2)i(X)r- -(R^)w- iCHMCW)yiCaMX)r - 



<j)R* 



v) carboxyalkyleneoxy units having the formula: 



O O 

(R\»^VOr-C-(X)r-R'-(X)r-C— (X)XR^w(OR\ . 

vi) backbone branching units having the formula: 
R* 

(CH2);^9y(CH2)i(X)r|(RW •(CH2):^C)y(C:H2)i(X)r- 

-'i 

vii) and mixtures thereof; 

is selected from the group consisting of: 
i) hydrogen; 

C,-C22 alkyl; 
C7-C22 aryienealkyl; 
Cr<^22 alkyleneaiyl; 
-[CH2CH(OR*)CH20]s(R^O)tY; 
anionic units; 
and mixtures thereof; 
R^ is selected from the group consisting of ethylene, 12-propylene, 1,3- 
propylene, 1,2-butylene, 1,4-butylene, 1,6 hexylene, 1.2-hexylene, 1 ,4-phenylene, 
and mixtures thereof; 

R^ is C2-C3 linear alkylene, Cs-Cg branched alkylene, phenylene, substituted 
phenylene, and mixtures thereof; 

R* is hydrogen, d-Ce alkyl, -(CH2)„(R^O)t(CH2)uY, and mixtures thereof; 
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ii) 
iii) 
iv) 

V) 

vi) 

vii) 
>2 ■ 



Q is a quatemizing unit selected from the group consisting of C1-C4 linear alkyl, 
C1-C4 hydroxyalkyl, benzyl, -[CH2CH(OR^)CH20]s(R^O)tY, and mixtures 
thereof; 

X is oxygen, -MR*-, and mixtures thereof; 

Y is hydrogen, C1-C4 linear alkyi, -N(R')2. an anionic unit, and mixtures thereof; 

the index j is from 0 to 20; the index k is from 1 to 20; n is from 2 to 1000; the 

index r is 0 or 1 ; the index s is from 0 to 5; the index t has an average value of 

from about 0.5 to about 100; ; the index u is from 0 to 6; the index w is from 0 to 

25; the indices x, y, and z are each independently from 0 to 20; 

from about 0.01% by weight, of a surfactant system comprising: 

i) from 0% to 80% by weight, of a mid-chain branched alkyl sulfate 

surfactant selected from the group consisting of surfactants having the 

formula: 

R R^ R^ 
I I I 

CH3CH2(CH2)wCH(ai2)^3I(ai2)yCH(CH2)2PSCbM 

the formula: 



CH3CH2(CH2)wCH(CH2)^H(CH2)yCH(CH2)2(OR^d0SO3M^ 

and mixtures thereof; wherein R, R\ and R^ are each independently 
hydrogen, CrCs alkyl, and mixtures thereof, provided the total number 
of carbon atoms in said surfactant is from 14 to 20 and at least one of R, 
R\ and R^ is not hydrogen; the index w is an integer from 0 to 13; x is an 
integer from 0 to 13; y is an integer from 0 to 13; z is an integer of at 
least 1 ; provided w + x + y + zis from 8 to 14 and the total number of 
carbon atoms in a surfactant is from 14 to 20; R^ is ethylene, 1,2- 
propylene, 1,3-propylene, 12-butylene, 1,4-butylene, and mixtures 
thereof; the average value of the index m is at least about 0.01 ; 
ii) from 0% to 80% by weight, of a mid-chain branched aryl sulfonate 
surfactant having the formula: 
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SOaNT 



wherein A is a mid-chain branched alkyl unit having the formula: 

R 

I I 

CH3(CH2)jCH{CH2)yCH(CH2)z— 

5 wherein R and R' are each independently hydrogen, C1-C3 alkyl, and 

mixtures thereof, provided the total number of carbon atoms in said alkyl 
unit is &om 6 to 18 and at least one of R and R* is not hydrogen; x is an 
integer ftom 0 to 13; y is an integer from 0 to 13; z is 0 or 1; R^ is 
hydrogea CpCa alkyl, and mixtures thereof; M' is a water soluble cation 
10 with sufBcient charge to provide neutrality; 

iii) optionally from 0.01% by weight, of a surfactant selected from the group 
consistiiH of anionic, nonionic, cationic, zwitterionic, ampholytic 
surfactaflEs, and mixtures thereof; 



15 c) optionally from about 1 % by weight, of a fabric softening active; 

d) optionally less thin about 15% by weight, of a principal solvent said principal 

solvent has a ClogP of from about 0.15 to about 1; 
d) optionally from about 0.001 % to about 90% by weight, of one or more dye fixing 
agents; 

20 0 optionally from about 0.01% to about 50% by weight, of one or more cellulose 

reactive dye fixiiH agents; 

g) optionally from about 0,01% to about 15% by weight, of a chlorine scavenger; 

h) optionally about 0.005% to about 1% by weight, of one or more crystal growth 
inhibitors; 

25 i) optionally from about 1 % to about 12% by weight, of one or more liquid carriers; 

j) optionally from about 0.001 % to about 1 % by weight, of an enzj-me; 
k) optionally from about 0.01 % to about 8% by weight, of a polyolefin emulsion or 
suspension; 
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1) optionally from about 0.01% to about 0.2* by weight, of a stabilizer; 
m) optionally from about 1 % to about 80% by weight, of a fabric softening active; 
n) from about 0.01% by weight, of one or more linear or cyclic polyamines which 
provide bleach protection; and 
5 o) the balance carrier and adjunct ingredients. 

23. A laundry detergent composition comprising: 

a) from about 0.01% by weight, of a polyamine, said polyamine having the formula: 

10 wherein J is selected from the group consisting of: 

i) primary amino units having the fonmla: 

ii) secondary amino units having the formula: 

IS iii) tertiary amino units having the fomxila: 

B 

I 

— N. 

iv) primary quaternary amino units hamg the formula: 

(R')2^ 
Q: 

v) secondary quaternary amino units having the formula: 

— R^N 
I 

20 Q: 

vi) tertiary quaternary amino units having the formula: 

B 

I 

Q : 

vii) primary N-oxide amino units having the formula: 

O: 

25 viii) secondary N-oxide amino units having the formula: 
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IS 



20 



— R'N 

I 

O 

ix) tertiary N-oxids amino units having the formula: 

B 
I 

— N 
I 

O. 
> 

x) and mixtures tbereof; 

wherein B is a continuadon of the backbone by branching having the formula: 

[J— R]— ; 

R is a backbone unit sekcted from the group consisting of: 

i) C2-C12 linear alkylene, Cj-Ci2 branched alkylene, Cs-Cie substituted or 

unsubstituted arylene, C7-C40 substituted or unsubstituted 

alkylenearyleoe having the formula: 



ii) 
iii) 



iv) 



V) 



vi) 



•(CH2)x 



or mixtures thereof; 

poly(alkyleneoxy)alkyIene units having the formula: 

— (R^OWR')— 
hydroxyalkyleoe units having the formula: 

OR* 

I 

— (CH2)^CH)y(CH2)5— 
hydroxyalkylote/oxyalkylene units having the formula: 



OR* 



OR* 



(CH2)^CH)y(CH2)z(X)r|(R^)w-|(CH2);^CH)y(CH.^X),-- 
J - 

carboxyalkyloiioxy units having the formula: 
O O 
(RH))^^XX)r-C-(X)r-R'-(X),-C— (XMR^JOR^, — . 

> 

backbone brandling units having the formula: 
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b) 



— (CH2);^C)y(CH2)z(X)r4(R^)« 



(CH:^/C)y(CH2)z(XV- 
R* 



vii) and mixtures thereof; 

R' is selected from the group consisting of: 

i) hydrogen; 

ii) CrCzzalkyl; 

iii) C7-C22 arylenealkyl; 

iv) C7-C22 alkylenearyl; 

V) -[CH2CH(OR*)CH20],(R^OXY; 

vi) anionic units; 

vii) and mixtures thereof; 

R^ is selected from the group consisting of ethylene. 1,2-propylene, 1,3- 
propylene, 1,2-butylene, 1,4-butylene, l,6hexylene. 1,2-hexylene, 1,4-phenylene, 
and mixtures thereof; 

R^ is C2-C8 linear alkylene, Ca-Cg branched alkylene, phenylene, substituted 
phenylene, and mixtures thereof; 

R^ is hydrogen. CpQ alkyl, -(CH2)u(R^O),(CH2)uY, and mixtures thereof; 
Q is a quatemizing unit selected from the group consisting of C1-C4 linear alkyl, 
C,-C*hydroxyalkyl, benzyl, -[CH2CH(OR^)CH20]/R^O),Y, and mixtures 
thereof; 

X is oxygen, -NR*-, and mixtures thereof; 

Y is hydrogen, C1-C4 linear alkyl, -N(R^)2, an anionic unit, and mixtures thereof; 

the index j is from 0 to 20; the index k is from 1 to 20; n is from 2 to 1000; the 

index r is 0 or 1; the index s is from 0 to 5; the index t has an average value of 

from about 0.5 to about 100; the index u is from 0 to 6; the index w is from 0 to 

25; die indices x, y, and z are each independently from 0 to 20; 

from about 0.01% by weight, of a surfactant system comprising: 

i) from 0% to 80% by weight, of a mid-chain branched alkyl sulfate 

surfactant selected from the group consisting of surfactants having the 

formula: 
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I I I 

CH3CH2(CHM^(CH2)OTCH2)yCH(CH2)zPS03M^ 
the formula: 

R R^ 
CHiCH2(CH2)uCH(CH2)^:H(CH2)yCH(CH2)z(OR^,rfDSO^ 

and mixtures thereof; wherein R, R', and R^ are each independently 
hydrogen, C1-C3 alkyl. and mixtures thereof, provided the total nun^r 
of carbon atoms in said surfactant is from 14 to 20 and at least one of R, 
R\ and R^ is not hydrogen; the index w is an integer from 0 to 1 3; x is an 
integer from 0 to 13; y is an integer from 0 to 13; z is an integer of ai 
least 1 ; provided w + x + y + zis from 8 to 14 and the total number of 
carbon atoms in a surfactant is from 14 to 20; R^ is ethylene, 1,2- 
propylene, 1,3-propyleoe, 1,2-butylene, 1,4-butylene, and mixtures 
thereof; the average value of the index m is at least about 0.01; 
from 0% to 80% by weight, of a mid-chain branched aryl sulfonate 
surfactant having the formula: 




SOsNT 



wherein A is a mid-chain branched alkyl unit having the formula: 

R R* 

I I 
CH3(CH2)^H(CH2)yCH(CH2)z — 

wherein R and R^ are each independently hydrogen, CrC3 alkyl, and 

mixtures thereof, provided the total number of carbon atoms in said alkyl 

unit is from 6 to 18 and at least one of R and R* is not hydrogen; x is an 

integer from 0 to 13; y is an integer from 0 to 1 3; z is 0 or 1 ; R^ is 

hydrogen, CpCa alkyl. and mixtures thereof; M' is a water soluble cation 

with sufficient charge to provide neutrality; 
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iii) optionally from 0.01% by weight, of a surfactant se;ected from the group 
consisting of anionic, nonionic, cationic, zwitterionic, ampholytic 
surfactants, and mixtures thereof; 

from about 1 ppb of the composition, of a transition-metal bleach catalyst; 

from about 19r by weight, of a builder; and 

the balance carriers and adjunct ingredients. 
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